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7 (111)si dap) 350 keV, 1X10"F15x 10" /em® F A Pb HFEITHEL CO. MXiBAk. A
W RBS IRNETRMS TEM HRBANESHRESBAEMREG. XREH, bR
Bk NRUNE 110" /cm® EATBRBHL, RN Sx10"/cm® B ,EEBEE
RESHMARERNEERKZFEYE. BERELUR REVRS GEAHR, RATEN
A RS

-, 5 7

B FHEARKE, YN RAT — B, EEEARhEEREAG, KT R
YRS, BUARAKTUAR MR XAEEGG, ERG8TIKE. EiBALE
BB RRNT B, BTN H. ABOHRTIERA, REOERNERBB K
BT EARBOMELFER, HIRBASIERXROTBRNT BIEMEA RROR
RARTEBIMRASA, 4n Si hEA Cs, Pt,Bi 5 Xe SLER, 2 650°CRKAE, AR
REABRRE T B, IERARNEARBAEET, Ni IYHEEXRED,

Pb RA KB AN F4RB,7E Si higBMEE /N, Kk Pb EABRBE KRB 5EA
B PSR B MR M As SRAHEED. LIS S thik Pb TS RIEEEAL

=4 gt —de P2 Fl A Brdfrad 1 > 1 =2 - h
HR.FEENEARRE. AXRASRENTAGE, SARRE, IBTUESRE

WE3LEE Pb B Si FE R R R sk ER MR RRNE 2 1.

=, EBREHFMERER

N RS EZE PR (111)Si thl g6k 350keV, FIE 1 X 10%/cm® Jg 5 X 109/
cm? ZEZ B FEEA Pb, FIIEY 104A fom’, 3B KR AL CO, BOLE K, BHETHEY 40
W, B B2 AT 4mm, 3B KRS 2 4y 5h(HESE 20 BIERIEAE] 1030°CRBRHEE).

TH - BT R R 2 X 1.7 MV 825k B R4 ‘He*, R0 2MeV,
EHRHRY THAERY Som WORHEHLFENBEZ, WHMH 165°, ARESLBHKE
B3 PDP-11/34 i+ WAL EA T RGBSR, BEHEROT AL FERK
LR H Philips EM 430 e 5, Iiie FE 2 300k V, RE R FINILB 2R T % (110)
BR(12)RMIGE, SHFE, MEH <30um, RELEBFEA. HTEIMRKETT
T GRHT I B4y 7.
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B1 I1X107/cm®™b A Si g Rl

 a——pablis b

KiBK> c—-CO, BHBK> d—REA

3000

B3 SX10”fem® Pb A Si FRREN#

s——REbLIN> b—KiBK> c—CO, M¥KBX, d

REA

1P X 10°%/em’ HFIREA Si OFBHIE. EGME P RO 8
(LLFA# Pb i), Z0URI B Si W EERMRASE R(LLTHRR Si i), ErhBRihiR a REEHL
5, HEBR(DERE, b.d BN RBAHEARBMREANTERS Si,
c & CO, BB ABERIE. BT Phi¥mEILENTARSABRFA/LT L8
B, B E T R A hpg—A (Bl a). @ SifeILIREH, Si ERENEARR
o R AYSERT# b RA SHE « ARN7H, LAEABRREREFE. REBEAHFZE
Z¢ERUHL I 2 FBE Pb 2E Si hy > o BEE BT .

A2 BLIKE 1 X 10%/cm® A Pb ETAOE SR FERUR®. E2 GIRERRK, XE
BEREEARGERLFE, B2 (b)E P EABRSHOLE KXHNHRN g = [202]55
&. CRAREBAERGERER VRS,

B3 ANEYS X 10°/cm’ Pb HEARNPEHRHETRER., BPERIBENNHX
R&4SE1ER. BT PbAERENFTEEARLS SHEILEERA, KRG EEROER

* AXE2(s); (b),H 4(a), (b) RAEMK 1, IL.
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A, AE3FMDED, EARERLERF, PP E SRS GRFELRET2E. £

CO, BtB kG, MERRER-ERFEANREBETENHE, TFERLYAE, TIM
TA—¥ENREAZAR, RERIRERIIKE. SR, Pb RRES 8 Pb ik c Br
R,

- E4(a) %5 X 10°/c FHIBEA Pb HE CO, BOLBKBRRIERKR. TLLRH,
BE D AWET, SHRBEN—EXRE, XREEHEMTHE 4 (b) RVVES B,

ZE. 4N R

EANBYEIREE X REN, BEARRNEEENRIEFE. LifY
TS LR TEM SATH B, 34 Pb A Sidd, 1 X 10°—5 X 10%/cm® OB EEE Si-
MEERGEREEFATERER, EXEERABRSEEN KAFHBHRE. aﬂe
BB EE 1 RiE 3t Si g b AR ERE 2 (a) TEM REBH~23004,

Si B FEEASHEMTEERE—~RE 600°C TRAFEA LG RLABER, #
GHEBROTEREFSNEEATRE, IRAEAESEERENRELLHENRM
ER,GERHERARERHIKE. mRBXEEET DN A, WMEE K AR
£, BEESMEERKNEEMBRENTRTEYENA. J. M. Poate 5 ARy FEHA,
ZE 600°CIR A THMEA K 500 AfYy Si WEJLA$h,E7E 10000Cc TREZE 107 8. Hikx
A XFTR AN CO, B BARHEN EEMRGEBUKE. iR RBS & TEM Xk
MEH, A1 X 105/ cm? PE AN BAIRSR, BB T XFANNLE R, mAE 1 Sii#e o, X
FHEABRNEARATESREAR J EARSHANPHURE2 (b) RESE TN
REMHEE CO, BLBAKEENTEMEARBRERALR, REEEXAR-TER
Emﬁﬁﬂﬁﬂ’—_"uiﬁgﬁwﬁ X X e R B AT T T2 AT, %ﬁﬂﬁ{lll}ﬁmﬁﬁﬁ)\ﬂ
=5

REFEVE O EERRREARBOSE. HE 1P i« JH Pb EACREX
0.95 X 10°/cm’, SANBRBRE., BAGHEIEANZE, HAPREEIH. I£
B PbZEB R Si AR T #, RABABERGZLHEBRHERT Pb REHBNE
®. REANVERHSHBAESBEPOMABRER, KB AELNER R SHEVLIER B
B Pb BEASEE ARG T REORRAE. BT EF ™ H THEL 70 % (LA 1Pb i
c), ZHAEH 70 %80 Pb IR FREA REABRALLE.

B ARSDIE A 45 BE R B B SMA 44 RIRBE FR AR BRIGEO RN , T As L 80keV, 3 X
10°/c®BEA SiJ, 7 650°CTB K, BAERFHBMR, St As RE NG EX T REER,
HSESEREEESFKE —EETREY. TR, MAXFRA~10%/m’ &
FIREEARIRER, B A B RIEEROEBEN PO RN AR ALARRE.  mxkd
5 X 10%/cm? i, BRI FRSE AU Pb S BEE 5 T %L L, @i T H 7 Si hpis e, 5X.
S RORFRE Si B ERBRNBRNHRESROTTREY™. SREINEEKH
TR BEIRE X A, A M AR R Bk ik, mRIR AR ARE, BAREBEXINX
BRANENBEATIGRERE—BERE. DENSIHhE Co, SO SRTAERES,)
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BREXNNENE—CRE TEERREERLE. TUIAN, mEB K ERK, &
BR-FEATEBIRHEERAX, IMEERERL LG, B KNERRERE
WHAROERERASR. EH4 () AT LREABRNNRER, RIL CO, #ER
KE . BENBRRNEABREKIERARAE, INAREERSEEH, HEENBEINEAR
W—¥, XEWHEPERE N, Rl 3Sii#c fEERHIL% 11004, fPb
1 Si h ) f5 HyBR (B £ Wi Pbis b BH ~1050A. [Eiit CO, BB A, AR SR
FERABEFLE Pb RENEEEE.

FZRUBBAFRERMUFERS TELEE. TN, YBREREBRLE, Pb
WX E N R R E T A 3Pb i ¢ BR. BHL P O MR EESNEL L, BREH
FRZ G, X B AR % “FERA", C. E. Christodoulies™” % A B3R FHH, MiB kB
BE2§ 565°C Y, FERTIAIA 0 50 £-5h. WREE &, AR EIBAE TrE., A CO, #OtB K, H
3B KB RIERSE , 8 7] fe W RIFF 48, Pb g9~ B R 1R/IN.

%5 X 10%/cm® FIBE A RIFES, B E3Pbi% b AYIBE i WA ZIPHRE R 5.1 X
10%/em®, SEAFIRMR—H, CO, AR ABAMETS PbARET BMNTEEFDH,
18 Pb fy5E [ i RO S PR B £ SBEBLIBAB L, i3 BB kUG R4 T R Rk O I B G I

M, & ®

Pb [} 350keV, 1 X 10® & 5 X 10%/em? ZEA Si GHEREEEHR ~2300 & pieRiR
GR. A1 X 10¥/cm® FIRAOHES., ELCO, BB ARBXBELELEARRLR A
&, REERREABRNENFELBY —LREEk B, X5 X 10%/an® | & &
ARIRS,7E Pb RE> 5 KT 2HEX AR KBS AREYROREY.IEE
KZFEIE. 4ZBAXOERARXEREYERREHRE REH, TR Pbild B
URFHRBIRE, R RERERRX AR R NTTERE .

e T et A L fndk EH AL A HE LA L /E Tl ol B edh L e b B Ade L Tk S
AL TFIE RN L THARAY IV FI WA TTFITHE™ "I HIEBEARYA /I, s TT LR P »
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CW CO, Annealing Behavior of Silicon Implanted with Lead

Yin Shiduan, Zhang Jingping, Gu Quan
(Instizuze of Semiconductors, Academia Simica)
Lu Minhua

(Beijing Laboratory of Elecirom Microscopy, Academis Sinmics)

Abstract

(111) Si is implanted with Pb at 350 keV, with the doses of 1xX10" and 5X10"/cm", fol-
{owed by CW CO, laser annealing. Backscattering-channeling technique and TEM have been
used to study the depth distribution of implants and radiation damage generated by implanta-
tion before and after annealing. For the dose of 1X10®/cm’, a complete recovery of disorder
{ayer is obtained, but for samples implanted atthe dose of 5X10*/cm*, in the region of high
implant concentration exceeding the solubility in Si, the epitaxial regrowth is inhibited. As it
has terminated, polycrystalline recover can evsue and outdiffusion takes place along grain bo-
andaries. TEM image shows that the interface between the substrate and regrown layer conw

¢ains defects.





